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FOREWORD 


In many ways, this year has had a particularly international 
flavour as far as the Wildlife Service is concerned. In addition 
to the relative flood of overseas visitors whose company we enjoyed 
in various parts of the country after the end of the 16th Internat- 
ional Ornithological Congress, we have had a probably better than 
average year of visits by international colleagues who have come to 
New Zealand for reasons other than passing through en route to or 
returning from conferences. 


But we have given as well as received: in the latter part of 
last year we received a request from the Government of the Territory 
of Papua New Guinea (soon to become totally independent) to make 
available a Wildlife Officer to help establish a management 
programme for those large and exceedingly bad-tempered flightless 
birds -— cassowaries (which are relatives of emus and ostriches and 
are found only on the island of New Guinea). Mr Brian Reid, a 
Service scientist, was chosen for this task and has been absent in 
effectively pursuing it for well over 12 months now. In fact, at 
the request of the Papua New Guinea Government, his leave of absence 
has been twice extended but finally comes to an end at the end of 
this year. By all accounts Brian Reid's endeavours have been 
successful under novel and trying conditions and he has so far been 
fortunate in avoiding any major physical confrontation with the 
objects of his study. No doubt, Wildlife Review will publish a 
personal account of the cassowary project in a forthcoming issue. 


Then, earlier this year, I received a joint invitation from the 
Natural Resources Council of America, the Audubon Society and the 
U.S. Fish and Wildlife Service to attend an international conference 
on the conservation of marine birds which was held in Seattle in May. 
Though the main emphasis of this meeting was on Northern Hemisphere 
birds, particularly those of the western coasts of North America and 
Europe, care was taken to ensure that Southern Hemisphere 
contributions were given their due place as well and representatives 
attended from Chile and New Zealand. 


Our third international commitment arose as a result of a 
request from the Australian Government to put at its disposal our 
experience in conservation on islands so that a comprehensive survey 
could be made of the rather remarkable bird fauna of Christmas 
Island in the Indian Ocean. The reason behind this request was that 
some concern was being felt about the extent of the effect by the 
mining of phosphates favena’ on the habitat generally and on the 
birds in particular. At the time of writing Mr B.D. Bell, our 
Senior Fauna Conservation Officer, is still involved in this very 
interesting exercise. 











Finally, there seems to be every likelihood that the Wildlife 
Service will be invited to send a representative to an international 
congress on aircraft safety scheduled to be held in Bangkok later 
this year. As readers of previous issues of Wildlife Review will 
know, our contribution (if indeed it is required) will be concerned 
with the hazards of birds to aircraft. 


It must be gratifying to us and to our friends to learn that 
some of the wide experience that we have gained over the years 
within New Zealand is considered of such quality that we are 


actively being asked to share it with kindred organisations over- 
seas. 
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THE HONORARY WILDLIFE RANGER SCHEME 


R.T. Adams 
deputy director 


Law enforcement plays an important part in the conservation 
of wildlife, both in the preservation of totally protected species 
and in the management of wildlife hunted under licence as game. 


In New Zealand various people are authorised to act as 
rangers for the purposes of the Wildlife Act. They are: 


ie Full time employees of the Wildlife Service issued 
with a warrant by the State Services Commission. 


“— Every constable. 


oe Those people appointed for three-year terms by the 
Secretary of Internal Affairs to act in an honorary 
or part time capacity, or as a servant of an 
acclimatisation society. 


The appointment of honorary or part time rangers was provided 
for as early as 1867 in the Protection of Animals Act of that year 
and many people in all walks of life have held warrants over the 
years. This has been of particular significance in New Zealand 
where local administration of the Wildlife Act over a considerable 
part of the country is the responsibility of acclimatisation 
societies, which are dependent almost solely for finance on the 
sale of fishing and game shooting licences. 


In districts where substantial income is derived from the sale 
of licences it has been possible for societies to employ a limited, 
but not always adequate, number of stipendiary officers. In other 
districts, comprising about 40% of the total land area, law 
enforcement has been almost entirely the responsibility of an 
honorary band of workers guided by the councils of individual 
societies. The honorary ranger, therefore, has played and will 
continue to play an important role in wildlife conservation. For 
various reasons, however, including deficiencies in training and 
overall guidance, the full potential of these voluntary wildlife 
workers was not being realised and the Wildlife Service decided 
that, in 1974, when all warrants were due for renewal, certain 
changes in the scheme would be made. 


In November 1973 all acclimatisation societies and the 1500 
holders of warrants were contacted and the objectives and reasons 
for the change were explained. A major change was in the method 
of selection. Whereas in the past warrants had been issued by the 
Secretary of Internal Affairs almost entirely on the recommendations 


of acclimatisation Societies, they would in future be issued only 
on the basis of the result of an interview conducted by Wildlife 
Service Officers. In addition, the number of warrant holders 
would be reduced to those people able and prepared to use warrants 
seriously for the purpose they were intended. Applicants would 
be required to give assurances that they would:- 


Nc Allocate time to carry out law enforcement activities 
on their own initiative and to help stipendiary officers 
when asked. 


fe Report all breaches of the Wildlife Act and Regulations. 
5s Give evidence in court when called upon. 


4, Become fully conversant with the Wildlife Act and 
Regulations. 


De Furnish an annual report and such other reports as may 
be required. 


Gis Attend at least one instruction course during each three- 
year term of office. 


The changes in the scheme resulted in over half the warrant 
holders not applying for a renewal of their warrants. Of those 
that did apply and were interviewed, most (609) were successful. 
All the successful applicants were issued with a warrant valid 
throughout New Zealand, a change from the previous practice of 
usually restricting honorary rangers’ warrants to a particular 
acclimatisation district. 


During March and April 1975, 25 training courses were held at 
various centres throughout the country. Instruction was given on 
the Wildlife Act and Regulations, the powers of a ranger, the 
detection of and approach to offenders, the collection of evidence, 
reporting, court procedure and the identification of wildlife. 

The participation in these courses was very gratifying in that 76% 
of warrant holders attended. Further courses will be held each 
year so that all warrant holders will have ample opportunity of 
attending at least one every three years. Apart from providing 
training in the apprehension of law breakers attention will be 
given to helping rangers achieve the equally important aim of 
reducing law breaking through public education. 


To keep warrant holders informed they now receive a newsletter 
from time to time as well as the Wildlife Review and such other 
publications as will be of interest and use to them. Further 
developments will include the issue of special ranger report forms, 
a lapel badge, and magnetic identification plates for use on 
private vehicles being used on ranging work. 


Since the initial appointments were made a further 256 
applicants have been issued with warrants and it is evident that 
the individual acclimatisation societies, and the Wildlife Service, 
will have the assistance in the future of a much more active and 
efficient voluntary ranging force. 











ATLANTIC SALMON 


R.T. Hutchinson 


senior field officer, fisheries, Southern Lakes 


Efforts directed towards the establishment of Atlantic 
salmon in New Zealand waters began as early as 1868, but it was 
not until the then N.Z. Marine Department focused its attention 
on the Lake Te Anau catchment during the early 1900s that some 
degree of success was achieved. The Department's efforts were 
aimed at establishing a sea-run population in the Waiau River 
system, and the project began with imports of ova from Canada, 
Great Britain, Ireland and Germany during 1908, 1909 and 1910 
which were hatched at Te Anau. The resulting fry were released 
in the Upukerora River. 


The success of the introductions was confirmed during 1922 
when salmon were observed in reasonable numbers migrating up the 
Upukerora River to spawn, and subsequently when anglers' catches 
revealed that the species was not uncommon in the southern 
portion of Lake Te Anau, particularly near the mouth of the 
Upukerora River and the outlet of the lake. The species had, 
however, become established as a self-landlocked form; in effect 
treating the 4350 square kilometre lake as its "sea". 


Immediately following confirmation of the existence of the 
Upukerora spawning run the Marine Department began a trapping 
programme for the collection of ova to be used in an attempt to 
establish a run in the Wanganui River on the west coast of the 
North Island. During the next seven years a little over 4 
million salmon ova were collected from the Upukerora, and of 
these almost 90% were used in the stocking of the Wanganui system, 
a@ programme which subsequently proved a total failure. 


As a result of discussions held between the Marine Department 
and the Southland Acclimatisation Society in 1929, the stocking 
of the Wanganui system was terminated in that year and most of 
the ova collected in subsequent years were used to provide 
liberations of fry or smolts in the Upukerora or other 
tributaries of the Waiau system in an endeavour to halt an 
apparent decline in the Te Anau salmon population. The trapping 
and stripping of the Upukerora River spawning run continued, with 
a break of only one season, until the Manapouri and Te Anau 
catchments were incorporated into the Southern Lakes 
Acclimatisation District in 1945, when it was finally stopped. 

In spite of this move, the decline apparent in the 1920s and 
1930s became very obvious between 1945 and 1950, and continued 
until the salmon had almost disappeared from anglers' catches in 
the two-lakes and the Upper Waiau River. By 1959, detailed 























surveys of the Upukerora revealed that spawning salmon were rare. 


There are several lines of thought on the cause of the 
decline in the salmon population, the two most popular being:- 


(a) The influence of trapping and ova collection; and 


(b) The effects of interspecific competition between the 
three salmonid species present (brown trout were 
introduced in the 1880s and rainbow trout introduced 
during the mid 1920s). 


I personally favour the former argument, although there is 
no direct evidence available in support of it or its alternative. 
However, that the only major run was exploited to the maximum 
possible extent for ova collection for 22 years, virtually from 
the first spawning season in which the species displayed 
favourable sign of becoming established, would not be conducive 
to the creation of a well-established population maintained by a 
regular influx of year classes. The late Mr C.E. MclIvor, who for 
many years was responsible for the operation of the Upukerora 
trap and the Te Anau Hatchery, repeatedly stressed during our 
discussions on the salmon that the trap was a very efficient 
barrier, at times forcing many fish to spawn in the short section 
of river between it and the lake. 


Active management work on the salmon virtually ceased between 
1945 and 1961 as the Wildlife Service was then deeply involved in 
an extensive rainbow trout liberation programme. In 1962, however, 
trapping of the spawning runs in the Upukerora resumed to allow 
the collection of adult salmon to form a captive brood stock and 
eventually the establishment of a population of salmon in a lake 
uninhabited by other salmonids. Lake Douglas, a small lake of 
approximately 160 hectares situated within the Okuru River 
catchment on the west coast about 210 kilometres by air north- 
east of Te Anau, was selected, surveyed and finally approved as a 
Suitable water in which to isolate the fish. 


The trapping programme very soon revealed that a true 
spawning "run", of Atlantic salmon no longer existed in the 
Upukerora. The taking of adult fish for a brood stock was 
unsuccessful but in 1965 a pair was successfully stripped, 
producing 600 fertilized ova. From these, 402 yearling salmon 
were obtained which were airlifted to Lake Douglas and released 
during October 1966. Further attempts to obtain fertile ova, 
during 1968 and 1970, were’ unsuccessful. Checks of the lake and 
inflowing stream during 1967, 1969 and 1974 indicated that the 
release failed to establish a resident population. 


Early in 1974 a further attempt to establish a captive brood 
stock from wild fish was made, concentrating this time on Lakes 
Gunn and Fergus at the head of the Eglinton River where 
residual populations were known to exist. Capture of the salmon 
was attempted with the aid of multifilament nylon gill nets, and 
by angling. During the first visit to the lakes in June, gill- 
netting proved unproductive but thirteen salmon were captured by 
trolling and, of these, nine were anaesthetised and flown to the 
Te Anau Hatchery where they were released into a concrete race- 
way. These fish failed to adjust to captivity and all died 
within a month. 
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If nothing else had been achieved, the work done up to this 
point highlighted the difficulties involved in capturing and 
handling Atlantic salmon. The experience showed that:- 


(a) Most salmon suffered a very high scale-loss when 
captured, and handling the fish with the aid of 
woollen gloves compounded this loss alarmingly. 


(b) The amount of physical damage suffered by most of the 
fish captured did not appear to differ greatly with the 
method of capture; i.e., gill net or trolled line. The: 
only exception to this was the odd salmon which became 
entangled rather than gilled in one of the nets. 


(c) To prevent total exhaustion and subsequent death, 
captured salmon had to be retained in a temporary 
enclosure in which swimming activity was almost totally 
restricted. This was accomplished by submerging a 
quantity of vegetation within the pen. 


In addition, the salmon were quite obviously not going to 
adjust easily to being held in concrete raceways and it was 
decided to attempt holding them in the near-natural conditions of 
a small creek passing through the grounds of the Wanaka Hatchery. 
Their natural aquatic food supply was supplemented with the aid 
of a light placed near the water surface to attract night-flying 
insects. 


During two fortnightly periods at Lakes Gunn and Fergus in 
July and September, sixteen salmon were captured by gill-netting 
and trolled lures. Ten of these fish survived and were flown to 
Wanaka where they were released into a screened section of the 
creek. The value of this move was proved by the continued 
survival of six fish and completion of a spawning redd by one pair 
which eventually produced a little over one hundred healthy fry. 


Although this moved the programme out of its most critical 
and difficult phase, more wild adults, particularly females, must 
be captured and allowed to spawn in the holding facilities at 
Wanaka in order to expand the gene pool of the captive stock toa 
reasonable level. To accomplish this, further visits to Lakes 
Gunn and Fergus will take place as necessary. 


Once a suitable brood stock has been built up it is intended 
to direct the initial output of smolts back into Lakes Gunn and 
Fergus with the object of developing their potential as a fishery 
in which landlocked Atlantic salmon are strongly dominant. Any 
attempt to re-establish a spawning run within the Upukerora 
catchment has been ruled out by the results of catchment modific- 
ation during the past two decades. Land development resulting 
in the replacement of scrub and tussock with grassland has 
radically altered the valley's flora throughout the lower and 
middle reaches and has altered flood patterns. Again referring 
to my discussions with the late Mr McIvor, it appears that the 
amount of time required for a flood peak to proceed down the 
river following heavy rain decreased by more than 12 hours between 
the late 1940s and 1962 when trapping recommenced. As a 
consequence, we would not now be able to install an effective 
monitoring station in the river without a major financial outlay 
and even then such a station would be in constant jeopardy during 
flooding. Additionally, the river now supports very large 
Spawning runs of both brown and rainbow trout which make the 
situation more competitive than it was when the salmon were first 
introduced. 8 


Lake Fergus (foreground) and 
Lake Gunn 
Photo: R.T. Hutchinson 





Lake Douglas has also been ruled out for any further stocking 
attempts. Management authorities working on landlocked Atlantic 
salmon populations in Maine, U.S.A., have indicated that the 
presence of suitable spawning grounds in lake outlets may have 
Significant bearing on the ability of any water to maintain a 
salmon population. Lake Douglas has no spawning gravels in its 
outlet. Another complication is that the N.Z. Limnological 
Society has nominated the lake as a proposed fauna reserve. 


Although other waters will eventually be considered, the 
Lakes Gunn and Fergus system has features in its favour which 
make it our best choice, at present, to establish an Atlantic 
salmon fishery. The fact that a population, although small, has 
persisted indicates a favourable habitat and the small brown and 
rainbow trout populations present in the two lakes appear 
susceptible to reduction through trapping and transfer of spawners 
out of the catchment. If necessary, a Simple velocity barrier 
could be installed in the outlet of Lake Gunn, below the existing 
deposits of suitable spawning gravels, to prevent the continued 
influx of brown and rainbow from the Eglinton River. 


Initial survey work done in conjunction with the salmon 











capture and transfer work to date includes the location and 
inspection of spawning areas known to be used by the trout and 
salmon and complete echo sounding of Lake Gunn preparatory to 
drawing up an accurate contour map of the lake bed. This work 
has indicated that in the following aspects, the Lakes Gunn/Fergus 
situation is very similar to landlocked Atlantic salmon fisheries 
in Maine:- 


(a) The two lakes lie at the extreme headwaters of a 
river catchment. 


(b) Both lakes have excellent spawning gravels in their 
outlets which can be used by salmon, 


(c) Both are deep oligotrophic lakes, particularly Lake 
Gunn which contains one basin nearly 125 metres in depth. 


PARADISE SHELDUCK 


M. J. Williams 


scientist 


The breeding biology study, begun in 1973 and reported in 
Wildlife - A Review No.5, continued on Huiarua Station near 
Gisborne throughout the 1974 breeding season. Although the 
principal aim of the work is to determine productivity, regular 
visits are being made to the study area outside of the breeding 
season to gather information on social structure, behaviour, sex- 
ratios, moulting and impact on pasture. 


During the past breeding season, 21 territorial pairs were 
observed daily from late July to early November. This is four 
fewer than last year and reflects the lower breeding density in 
the study area in 1974. The reasons for this lower density are 
not known at present. A number of marked adults observed in 
1974 were not seen in 1974 and are believed to have died. 

Amongst the non-breeding flock were a number of birds of breeding 
age but none attempted to occupy the vacant territories. 


Using the same behavioural criteria as last year to 
determine breeding I recorded that 15 (71.5%) of the pairs bred 
successfully (they appeared with ducklings) and four (19%) pairs 
attempted to breed but failed during incubation. Two pairs 
(9.5%) apparently did not attempt to breed; both of the females 
were two years old and although females of the same age bred 
successfully in 1973, neither of these birds showed any obvious 
external sign of being in breeding condition. However, since 
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the probability of detecting a breeding attempt which may fail 
during egg-laying is low, particularly when the frequency of 
observation is only once each day, the best that can be said is 

that successful breeding pairs - those that appeared with ducklings- 
represented between 71-79% of those territorial pairs which 
attempted to breed (c.f. 48-57% in 1973). 








Paradise shelduck family group at typical rearing pond 
Photo: P. Morrison 


In all, 25 broods were followed throughout their development. 
This total includes those of the 15 pairs above and those of 
another 10 pairs from elsewhere which reared their young on ponds 
within the study area. Two broods disappeared entirely - all the 
ducklings died. The remaining pairs reared an average of 5.04 
ducklings each to fledging. Since these pairs represent 92% of 
those which first appeared with ducklings, the average production 
per successful breeding pair was 4.6 ducklings (c.f. 4.1 in 1973). 
However, successful breeding pairs represent between 71-79% of 
the territorial breeding pairs. Thus the production per 
breeding pair was between 3.3 - 3.7 ducklings to fledging (c.f. 
2.0 = 2.4 in 1973). 


nests so as to determine clutch size and nesting success. 
Thirteen nests were found, all but three of which were inside 
hollow logs on the ground. Two nests were in holes in trees, 
one approximately one metre above ground, the other 15-20 metres 
above ground and one nest was in a burrow in the ground. An | 
example of nest parasitism was again found. One female, we will 

call her No.1, deserted her nest during egg-laying. Whilst 

laying her sixth egg, one of the others broke and the female 

abandoned them all. She subsequently laid at least three 

(possibly four) eggs in the nest of female No.2 nearby. As a 

result of the interference No.2 abandoned her clutch of 9 or 10 


This past year, more effort was devoted to the finding of 
| 
| 








which she had been incubating for only 4-4 days. Both females 

subsequently relaid, the first and only evidence I have of a re- 
nesting attempt. Female No.1 laid a second clutch of 9 eggs and 
female No.2 laid 10 eggs. 





Paradise shelduck nest site. _ Ducklings hiding in vegetation on 
Entrance to nest is at top of stump. the margin of a pond. 
Photo: Med. Williams Photo: M.Jd. Williams 


There was possibly one further example of nest parasitism: 
an unmated female of at least two years of age was observed to 
enter the nest of an incubating female twice on successive days. 
From this nest, the incubating female successfully hatched seven 
eges. A further seven eggs remained - one was rotten and 
therefore had been fertile, the other six were infertile. A 
clutch of 14 eggs is an unusually large one and it is possible 
that at least some of the infertile eggs were laid by the unmated 
female. 


One feature noted last year and recorded again this year was 
the tendency of some females to lead their broods away from the 
nest before all eggs had hatched. Of the seven nests whose 
clutch sizes were known and from which eggs hatched, only in two 
did all the eggs hatch. Three females left full-term embryos - 
either pipping or almost pivping - in the nest. In this sample 
of 68 eggs only 47 (69%) hatched. 


The mean size of those clutches known to have been laid by 
a single female was almost 10 eggs. 
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In general, the adults were remarkably successful in leading 
their ducklings from the nest to the safety of a rearing area. 
One brood of 12 walked at least 4% kilometres across a small gully 
and along a scrub and long-grass covered ridge to reach a rearing 
pond without loss. Another brooi of rine survived a 36-hour hike 
over at least 4 kilometres of terrain which involved a descent 
into and climb out of a gully 100 metres deep. From a sample of 
54 ducklings known to have left their nests, 47 successfully 
reached a rearing area. The seven which were lost included one 
entire brood of five which apparently met a cat en route. 


Most of the broods were reared on stock ponds. Occasionally 
some parents would forgo the greater safety of the ponds and 
attempt to rear their ducklings on swampy soaks, in small creeks 


or on the nearby river. Broods reared in tyre soaks and small 
creeks generally fledged fewer young than those reared on ponds. 
The adults are particular about their choice of pond. Most of 


the ponds they use have a very open aspect; those wedged deep in 
gullies and which do not allow an all-round view are 
conspicuously avoided. Another requirement, particularly for 
the older ducklings, is some form of marginal cover. The usual 
escape behaviour of young ducklings reared on ponds is simply to 
dive under the water, and although older ducklings will respond 
likewise, they more usually hide amongst or under whatever 
marginal vegetation is available. Two or three small clumps of 
Juncus or grass will provide sufficient cover for the largest of 
the broods. Ducklings of all ages living on the soaks or in 
shallow creeks usually react to danger by "freezing". 


Duckling survival was high in 1974; 68% of those which 
reached the rearing areas survived to fledging, compared with 49% 
in 1975. The causes of this mortality are known in only a few 
instances. Feral cats, which abound throughout the study area, 
are known to have killed one entire newly-hatched brood and five 
of another brood of seven. Cats have been observed stalking 
broods and one cat was watched for 15 minutes while it carefully 
investigated places where ducklings were likely to be hiding 
around the margins of a pond. Although ducklings and their 
attendant adults respond to the overhead presence of harrier hawks, 
IT have not yet observed a hawk attacking a brood. 


Most of the ducklings fledge in about eight weeks but the 
brood and the adults remain together as a family unit for up to 
six weeks thereafter. During this latter period the adults show 
conspicuous signs of body moult and the young females begin to 
assume the white head coloration. The family unit breaks up once 
the adults travel to the communal moulting area to undergo their 
wing moult. The juveniles usually accompany their parents and 
although they tend to remain as a unit within the flocks, they 
lose contact with their parents. After the moult, the adults 
usually return to their former territory, the juveniles join the 
non-breeding flock and the annual cycle is repeated. 





NEW ZEALAND SHOVELER 


T. A. Caithness 


scientist 


Shoveler are cosmopolitan and occur more or less wherever 
waterfowl are found with the exception of the warmer and 


equatorial regions of the world. Pive species are officially 
recognised. Despite their wide distribution their population 


dynamics have largely been ignored by waterfowl scientists, 
probably because they feed almost exclusively in water and cannot 
be captured for marking purpoftes by conventional bait trapping 
methods. 


In New Zealand shoveler are usually widely distributed but are 
not common above an altitude of 400 metres, and extensively use 
the quiet, usually highly fertile waters of raupo (Typha) swamp- 
lands. At certain times, however, their distribution is 
restricted, for they tend to vair, rear their young and moult, on 
certain favoured areas. The nesting habits of the New Zealand 
shoveler are similar to those recorded for the Australian shoveler 
by H.J. Frith in his book “Waterfowl in Australia". 


Data on clutch size, sex ratios and nesting performance were 
obtained at the Pukepuke Wildlife Management Reserve in the 
Manawatu district, some 125 kilometres north of Wellington. The 
mean clutch size of eleven nests was 10.9 and the mean length and 
breadth of the 62 eggs measuredwere 54.2 mm and 39.5 mm respect- 
ively. The average incubation period was 25 days. The nest site 
was invariably in rank pasture grasses or tussock clumps and 
rarely more than 430 cm above the ground. 


Sex ratios obtained from observations made over five years 
are summarised in Figure 1. From June to September males made up 
about 60% of the pre-breeding pvupulation; (the solid dots are the 
mean and the open dots the range). While the odd precocious bird 
may begin laying in the last week of September, it is clear by the 
increasing percent of males in the birds seen that many females 
are laying in October and most are fully engaged in nesting duties 
by November. 


Figure 2 shows the duration of nesting and the numbers of 
broods appexrinz in each month of seven breeding seasons. Although 
the onset of laying is remarkably synchronous, with only a six day 
variance over the first six years, the cessation of nesting is 
directly related to water levels. In years when the lake level 
was high (1970, 1971 and 1975) nesting extended into the new year. 
In the other years,with low lake levels,(1969, 1972, 1973 and 1974) 
nesting ceased in December. 
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| Figure 1. Summary of sex ratios of shoveler at 
Pukepuke Lagoon. 
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‘Figure 2. Duration of nesting and numbers of broods 
hatching over seven breeding seasons. 








Renesting, which occurs with mallard and grey ducks at Puke- 
puke Lagoon and probably elsewhere, has not been detected in 
shoveler despite marked rises in water levels during the "normal" 
nesting period. This suggests that shoveler select safer nesting 
sites than mallards and greys. 


By developing suitable, although time-consuming, techniques, 
we have been able to capture nearly 900 birds over the four breed- 
ing seasons between 1971 and 1975. About half of these were 
caught as broods on small drains and quiet streams, using a 
modified fyke net - a fish trap devised by the Dutch. This 
consists of a funnel trap on the bank from which a net extends 
diagonally across the water. One trap is placedupstream and one 
downstream of any brood located which is old enough to band. 
Generally, within an hour or so, the entire brood and accompanying 
female move away from their hiding place and along the water until 
a net diverts them into a trap. The remaining birds were caught 
during the moult by using dogs. 


Table 1 shows the totals, by age and sex, of those birds 
banded over four years. From these data, the juvenile sex ratio 
at between six and eight weeks of age is 49.2% males to 50.8% 
females which does not differ significantly from parity. In the 


U.S.A., Bellrose et al. (1961) obtained a similar result (juvenile 


male percentages of 50.6 and 50.5) from two samples of shoveler 
obtained by drive-trapping. The adult sex ratio here does not 
correlate with that recorded in Figure 1, as the sexes moult 
separately and at different times and these data depend on just 
when the banding operators worked. 


Table: 1. Totals of shoveler banded in Southland 
and Otago, 1971-72 to 1974-75 inclusive. 


AD M AD F JUV M JUV F TOTALS 
1971-72 32 58 29 22 141 
1972-73 55 86 29 . 32 202 
1973-74 59 43 48 45 195 
1974-75 67 69 100 113 349 
TOTALS 213 256 206 212 887 


Table 2 outlines the recoveries of banded birds shot during 
the hunting season. The average return in the year of banding of 


11.7% is considerably higher than the 5.9% reported from the U.S.A. 


by Bellrose et al. (1961), and the 6.0% reported by Cartwright and 
Law (1952). Of the birds banded in 1972, 14% were recovered in 
the first year, 19% had been recovered after two years and 24% 
after three years. In New Zealand these successive rates of 
returns are surpassed only by those for grey ducks in which we 
regularly get 21% after one year, 26% after two years and 28% 
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after three years. For mallards, we get 13% in the first year, 
17% after two years and 19% after three years. The clutch sizes 
of shovelers, greys and mallards are 11, 10 and 13 eggs 
respectively. I believe the grey duck population is maintaining 
its size, if only just. And the mallards are definitely 
increasing. Therefore, if clutch size (breeding potential) and 
population stability are at all related to these band returns then 
the shoveler population is likely to be stable. The brevity of 
the study at this stage precludes calculations of mortality rates; 
a further two or three years' data are required. 


Table 2. Recoveries of banded shoveler shot and 
returned over three game seasons. 


Recevery Years % Receveries 


ne 1 2 3 Tetal year 1 + 2 + 3 
1972, 141 20 7 7 34 14 #19 24 
1973 202 25 7 32 12 16 
1974 195 18 18 9 
Teta! 538 63 14 #7 84 


If the 11.7% recovered-from the banded sample in the year of 
banding is representative for the whole population and this figure 
is corrected for non-return of bands and crippling loss, it seems 
that about 20% of the total population is being shot each year. 

In New Zealand the annual harvest of all waterfowl is about one 
million birds; of these, shoveler make up about 3%, that is, 
approximately 430,000 birds. Therefore, the total exploitable 
population of shoveler in any one year would be about 150,000 birds. 


Most shovelers banded have also been fitted with variously 
coloured nasal saddles similar to those designed and used by the 
U.S. Fish and Wildlife Service. 


Sight records of nasal-saddled birds suggest ancestral 


breeding tendencies. One female marked at Pukepuke Lagoon at 
about seven weeks of age in December 1969 was seen in Otago, ‘700 
kilometres away, five months later in May. In August of the same 


year it returned to Pukepuke and reared a brood within 100 metres 
of where it was banded. This particular bird also returned the 
following year and again reared a brood in the same place. 


Another female banded as a duckling in Southland has reared 
broods in the past two breeding seasons in precisely the same spot 
in which she was reared. 


One feature of shovelers' behaviour revealed by banding and 
nasal-saddling has been, by New Zealand standards, their extreme 
mobility. Figure 3 shows the movement of birds shot and 
recovered away from our most southern banding station near 
Invercargill. Thirteen were recovered within 50 kilometres but 


29 were recovered at varying distances of up to 1,200 kilometres. 


Figure 4 shows the movements of banded birds from near Lake 
Waihola, from the Piako swamp and from the Pukepuke Wildlife 
Management Reserve. Of the birds banded near Lake Waihola, ‘16 
were recovered within 50 kilometres but 21 were recovered at 
distances of up to 1,000 kilometres. Recoveries of birds from 
Piako (open circles) and from Pukepuke (squares) show a similar 
scale of movement. 





Pukepuke 





ala el . sam 
Ao 
Figure 3. Figure 4. 
Distribution of recoveries of Distribution of recoveries of 
shoveler banded near Invercargill. shoveler banded near Lake Waihola, 


the Piako Swamp, and Pukepuke Lagoon. 


Although many people have contributed to getting the shoveler 
research programme under way in New Zealand three people deserve 
particular mention: R.R. Sutton, Senior Field Officer, Southland 
Acclimatisation Society, devised the fyke net technique for 
capturing broods and, with J.W. Cheyne, Game Management Officer, 
Wildlife Service, banded the majority of the birds dealt with 
here. The field observations on sex ratios, brood production 
and survival have been exclusively the work of W.J. Pengelly, 
also of the Wildlife Service. 
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BLACK SWAN 


M. J. Williams 


The effect of the "Wahine" storm of 1968 on the black swan 
population of Lake Ellesmere has been reported in two previous 
issues of this review. The beds of aquatic macrophytes, Ruppia 
and ee (both highly favoured swan food) were stripped 
from e lake and several thousand swans were killed. Subsequent 
breeding has been extremely limited and the population continues 
to decline. The article in Wildlife - A Review No.%. reported on 
the breeding attempt of approximately 4,009 pairs in 1971 but in 
the subsequent three years, fewer than 1,000 pairs have attempted 
to nest in any year and it is doubtful whether in any year since 
1968 more than 500 cygnets have fledged. Regular counts from the 
air show a continued decline in the population. A count of 
adults and cygnets in January 1975 recorded approximately 14,000 
birds, 5,000 fewer than in 1973 and almost 10,000 fewer than in 
1969. 


Such an extensive reduction in what was the largest and most 
important swan population in New Zealand has been felt in other 
regions of the country. The recoveries of birds banded as cygnets 
on Lake Ellesmere and shot prior to 1968 indicate that the 
Ellesmere population was a relatively sedentary one; 83% of all 
recoveries were made on Lake Ellesmere itself. However, the 17% 
recovered away from Lake Ellesmere represented an annual emigra- 
tion of approximately 2,000 birds. Figure ‘1a shows the regions 
in which banded Ellesmere swans have been recovered. Two-thirds 
of all recoveries away from the lake have been made in the south- 
eastern region of the South Island - in the South Canterbury, 
Otago and Southland districts. Few birds were shot in the 
northern half of the South Island. Ninety-nine banded birds (15% 
of all remote recoveries) were shot in the North Island, princip- 
ally at Lake Wairarapa; but some birds travelled as far as Lake 
Taupo and Tauranga Harbour. 


Most of the birds recovered away from Lake Ellesmere were 
young birds. Figure 2 illustrates the proportion of birds of 
different ages that were shot on Lake Ellesmere. Most of the one- 
year-old birds were shot on the lake but up to 30% of the two-to 
five-year-old birds were recovered elsewhere. Practically all of 
the birds older than seven years were recovered on the lake. 

Such a pattern suggests that young birds tended to leave the lake 
for a while but returned to breed perhaps three or four years 
later. Thus hunters in other parts of the country, particularly 
in the South Canterbury, Otago and Southland districts, were 
shooting potential Ellesmere breeders. 











Figure 1. A. General location of recoveries of 674 
black swan recovered more than 10 miles from Lake 
Ellesmere. Be. General location of recoveries of 
200 black swan recovered more than 10 miles from 
Lake Whangape. 
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Since the Wahine storm almost 700 swans banded as cygnets 
on Lake Ellesmere both prior to and subsequent to 1968 have been 
recovered; and almost 75% of this sample was recovered from the 
lake. Although fewer than in the pre-1968 period this is 
because fewer of the highly sedentary one-year old birds were in 
the sample. Once again, some age groups were more sedentary than 
others. Three-, four- and five-year-olds were more likely to 
have been shot away from the lake than any other age group. All 
of the one-year-olds were shot on Lake Ellesmere. These were all 
birds banded in 1971-72, and it is possible that, with the short- 
age of food, they took longer than usual to fledge and therefore 
had not been flying sufficiently long before the game season to 
have dispersed away from the lake. 
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Figure 2. Percentage of total recoveries in each 
age class that were made on Lake 
Ellesmere. 


Comparing the pre-and post-1968 samples, the general 
directions of movement are similar with the same proportions of 
each sample travelling in the various directions. Otago, South- 
land and South Canterbury continue to be part of the Ellesmere 
population's "biological area" and similar hunting laws for swans 


must apply at Ellesmere and the other three districts. There are, 
however, substantial differences between the samples in the 
proportions of each age class recovered on the lake. Figure 2 


shows that significantly more of the one-year-old birds in the 
post-1968 sample were recovered on the lake and significantly 
fewer of the three-,four-,eight-,nine-and 11+ year-olds. In 
addition, the differences between the second and fifth year 
classes were close to being significant. In other words there 
has been a change in the proportion of the population leaving the 
lake. More of the one-and two-year-olds now remain (and this can 
be interpreted in terms of poor food slowing growth), and fewer of 
the older birds are now returning. Thus emigration as well as 
mortality are important factors contributing to the continuing 
decline of the Ellesmere population. 


The swan population on Lake Whangape and other nearby Waikato 
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lakes has been the subject of acontinuing study since 196’. As 
a result of Ellesmere's decline, the Waikato population now 
slightly exceeds that of Ellesmere. ity COO, 45: a nighly 
sedentary population, with 74% of all banded birds having been 
shot on their natal lake and 87% being recovered within 45 
kilometres of their banding site. Unlike the Ellesmere 
population, there is no obvious tendency for young birds to move 
away from the Waikato and return later. The age composition of 
the sample shot on their natal lake and that of the sample 
recovered more than 15 kilometres away were almost identical. 


Figure 1b illustrates the distribution of the recoveries 
made more than 15 kilometres from Lake Whangape. Recoveries 
were made in all directions immediately adjacent to the lake - 
in other words the Whangape population is truly a Waikato 
population, moving quite freely around the multitude of water 
areas that the Waikato contains. Most of the birds which 
travelled further than 45 kilometres headed into Northland, 
substantially supplementing the relatively small Northland 
population, while a small number were recovered from Tauranga 
Harbour and the Rotorua Lakes. Twenty-seven recoveries were 
from the southern North Island and the South Island. Six of 
these were from Hawke's Bay, four from the Manawatu and three 
from Lake Wairarapa. Three Whangape birds have been shot on Lake 
Ellesmere and two on Lake Waihola in Otago, the latter a distance 
just over 1,000 kilometres. 


The information reported here is derived from a long-term 
banding programme and represents only one facet of the total 
information required for sound management of a game resource. 

The recoveries of banded birds give us an idea of the importance 
of the natal area and the "sphere of influence" of each 
population - the area in which management of a particular 
population must be concentrated. To date, only the Ellesmere 
and Whangape populations have been studied, but the various other 
regional populations are equally important. Last year, banding 
of cygnets was begun at Lake Wairarapa, the Rotorua lakes and in 
Hawke's Bay in an attempt to determine their ranges of movement. 
In addition to banding, these birds are being marked with 
coloured neck collars and this will provide information on where 
the birds are at times other than during the game season. South 
Island populations to be studied include the birds of the eastern 
high country lakes, the Lake Waihola population in Otago and the 
rapidly increasing number of birds breeding at Waituna Lagoon in 
Southland. All these populations will be banded in the near 
future. 
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THE TIMING OF BREEDING OF 
THE RED-BILLED GULL 


J. A. Mills 


scientist 


The timing of breeding in birds has been the subject of much 


discussion. The view was held for some time that the breeding 
season has evolved through natural selection to correspond 
to the time when abundant food is available for the young. This 


view has now had to be modified because of recent research which 


has shown that many birds in a population do not breed at the most 
advantageous time for the nestlings. 


A study of the factors affecting the timing of breeding ina 
population of red-billed gulls has been in progress at Kaikoura 
for the past five years. This population is particularly suited 
for study since annual banding of nestlings since 1958 has ensured 
that the age is known of a large proportion of the population. 
Furthermore the period of laying is extremely long, lasting from 
the end of September to the middle of December. 
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Figure 1. Post-fledging survival of young red- 
billed gulls in relation to the date of hatching. 
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The survival of young red-billed gulls after they have left 
the nest is high for young that are hatched early in the season 
but there is a decline in the proportion that survives as the 
season progresses (Figure 1.). Obviously the birds that breed 
late are not breeding at the most advantageous time for their 
young. The indications are that since there is no advantage in 
breeding late some factor is preventing the female from breeding 
early. There is a belief that, in birds generally, the female 
breeds as early as she can attain breeding condition; and birds 
which breed late do so because they are unable to obtain 
sufficient food to produce eggs at the beginning of the season. 
There are probably many factors involved which affect the attain- 
ment of breeding condition, but three which affect the red-billed 
gull are the age of the female, the age of the male relative to 
that of the female and the status of the pair bond. 


Females tend to lay progressively earlier in the season with 
increasing age and this could be related to the experience in 
foraging for food which is presumably conferred with age. 
Extremes of laying date occur between two-year olds and eight- 
year olds where there is an average difference of 21 days 
(Figure 2.). 
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Figure e. Effect of age of female on date of 
laying. 


Because of the necessity to breed as early as possible it 
seems likely that features in the breeding biology have evolved 
that help the female to do so. The amount of food required to 
form eggs is considerable and much of this has to be collected 
within a short period. A feature or adaptation enabling the 
female to obtain vital nutriment at the time of egg formation is 
the courtship feeding of the female by the male. In the red- 
billed gull the number of courtship feeds increasesin frequency 
about 20 days prior to laying; and at the peak, which extends 
from ten days prior to laying to the date of laying, the female 
receives approximately four feeds per day. The male, therefore, 
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provides a considerable portion of the female's daily intake, 
since in the 20 days prior to laying she is absent from the nest 
for only 18% of the daylight hours. In effect, by doing most of 
the food collecting the male can transfer his own energy reserves 
to his mate and prevent wasteful expenditure of energy by her in 
searching for food. 


The feeding ability of the male plays a major part. This 
is reflected in the laying dates of the same-aged female breeding 
with different-aged males. For example, 5-10 year females if 
mated with 8-12 year males will breed on average 20 days earlier 
than if mated with a 4% year male. Similarly females 2-4 years of 
age mated with 5-7 year males will breed on average 20 days 
earlier than if mated with a 4 year male. In. fact,.a young 
female is better off breeding with an old male than is an old 
female breeding with a young male in terms of breeding early in 
the season. 





Part of the red-billed gull colony at Kaikoura. 
Photo: J.A. Mills 


Another factor which has a marked effect on laying date is 
the status of the pair bond. Females which retain mates from 
the previous season breed on average 10 days earlier than those 
which change mates. The delayed breeding of gulls changing 
mates may be because of the long period needed to establish a new 
pair-bond which reduces the time available for feeding at sea. 


While, in general, the change of breeding partner causes the 
pair to breed later in the season, there is also an apparent 
advantage in breaking the bond in some instances. In 50% of the 
recorded pair-bond changes the female began laying earlier than 
in the previous season. Often the reason for a change in pair- 
bond is lack of breeding success the year before, and so for this 


reason there may be a degree of incompatibility between individuals 


which results in unsuccessful breeding and it would be an 
advantage for such pairs to split up in the hope that they will 
find a more suitable partner. 








A start has been made on studies to examine whether the red- 
billed gull inherits the tendency to breed early or late, but the 
results show no relationships as yet. Difficulties in 
determining whether the date of laying is inherited have arisen 
because the effects of the age of each member of the pair and pair- 
bond changes tend to mask any possible relationship. Studies 
need to be continued so that the age and pair-bond effects can 
be excluded from the analysis. 


INTRODUCED PREDATORS AND 
THE SOUTH ISLAND ROBIN 


P J. Moors 


scientist 


Mammalian predators introduced into New Zealand have often 
been blamed for declines in the numbers of some of our native 
birds. Although the increase and spread of some of these 
predators have coincided with declines or extinctions of several 
bird populations, very little is known of the relationships 
between them and our native avifauna. However, an intensive 
study of a small, forest passerine, the South Island robin, has 
provided an opportunity to examine this predator-prey relationship. 


The Problem, and Aims of the Research 


Dr Douglas Flack began his study of the robin in 1971, and 
has described his study area at Kowhai Bush near Kaikoura, and 
some preliminary results, in Wildlife - A Review Nos. 4 and 5. 

His work has shown that there is often heavy predation of nestling 
robins, and that some eggs and a few adults are also taken. The 
intensity of predation varies considerably from one part of the 
study area to another, and also seasonally; but an average of 
40-50% of all robin nests is predated annually. Breeding lasts 
from July until early January and predation increases with the 
progression of the breeding season, being greatest in November and 
December. Robins re-nest readily, and up to six clutches may be 
laid each year, although usually only 2-4 of these are fledged. 
Most nestlings are taken after they are about 12 days old, when 
they become noisy, and large broods are more heavily predated than 
small ones. 


The sign left at nests by predators varies. Often the nest 
itself is undisturbed and no remains, or only fragments of eggs or 
feathers, are found. Sometimes, however, the predation is "messy" 


with broken eggs or partly eaten nestlings scattered about the 

nest, and the nest lining displaced. Although few predators of 
robin nests have been positively identified, mustelids are 

probably responsible for the former type of predation and rodents for 
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the latter. Stoats, weasels, ship rats, mice, ferrets, feral cats 
and hedgehogs, all potential predators, live in the Kowhai Bush, 
but only the first four are agile climbers likely to reach robin 
nests. 


I began collaborating with Dr Flack in June 1974 to undertake 
research on predation. The aims of my study are:- 


se To identify the species of predators involved, and to assess 
their relative importance, 


ae To investigate the relationship between their abundance and 
distribution, and the incidence of nest predation. 


To realise these aims I require data on the nest locations 
and breeding success of the robins, which is being provided by Dr 
Flack. I also need to know the distribution of predators within 
the study area, whether their numbers change during the robins' 
breeding season, and the characteristic sign left by each species 
when robbing a nest. 


The study has been in progress only a short time, much of 
which has been spent developing effective field techniques. 
This report, therefore, deals mainly with the background and 
methods of the project, together with some preliminary results 
from the 1974 breeding season. 


Techniques 


I have not used live-trapping, the usual method of studying 
predators, because a different trapping method would be needed for 
each species, and also because it can interfere with the predators' 
movements, and hence the incidence of their predation. Instead, 

I have used a system of "tracking tunnels" distributed through the 
Kowhai Bush, in which animals passing through in either direction 
leave their foot-prints on chemically treated paper. The tracks 
of each species can readily be identified except for some 
difficulty in distinguishing between stoats and weasels. 


The method was developed in 1973 by Dr C.M. King of Ecology 
Division, D.S.I.R., and has since been modified for use at Kowhai 


Bush. Each tunnel consists of a removable metal cover, an 
aluminium tray and a wooden case. The tray sits in the tunnel 
formed by the base and its cover, and is divided into three 
sections. On the section at each end is a piece of heavy brown 
paper to receive the tracks, and on the central section a 
flannelette pad saturated with ink. Before use the papers are 
treated with a 5% solution of tannic acid in alcohol, which 
evaporates to leave an acid coating. The active ingredient in 


the ink is ferric nitrate which is dissolved in a mixture of water 
and two viscous detergents, one of which is hygroscopic to prevent 
evaporation. Nitrate in the ink on the feet of passing animals 
reacts with the tannic acid on the papers to form sharply defined 
black foot-prints. The reaction requires only small amounts of 
the chemicals, and even insects leave clear tracks. The prints 
are permanent and unaffected by water, heat, or sunlight. 


The tunnels are providing two types of information. Tracks 


in tunnels on the ground are being used to calculate a monthly 
population index for each species using the tunnels -mainly mice, 


cs 


rats, hedgehogs and mustelids. Tracks in tunnels placed in trees 
containing robin nests are being used to identify the predators 
removing eggs or nestlings. 


Ground Tunnels 
The ground tunnels have been operating since July 1974, when 


40 were placed at 100-metre intervals along a transect following 
paths through the following five habitats in the study area: 


a a Old, mature forest. 
ae Intermediate-aged forest with a thin shrub layer. 
er Intermediate-aged forest with a few mature trees and a thick 


shrub layer. 


4, Young or simplified forest, mainly manuka, on poor soils 
with sparse ground cover. 


pre Modified communities, e.g., old paddocks, bush clearings. 


Over each tunnel was placed a large pile of logs, stones, branches 
and forest litter, which would attract mustelids and rodents as a 
source of food and shelter. The tunnels are inspected fortnightly 
and all papers with tracks are collected. Population indices 

for each species are calculated from the number of tracks per 
"tunnel day" (i.e., total number of tunnels operating x number of 
days since last inspection). 


Results from the first nine months have been encouraging. 
An average of 26 - 9.1 sets of tracks have been collected each 
fortnight from an average of 27 ~ 5.8 tunnels. Mouse tracks are 
most common; next come those of rats, hedgehogs, stoats and weasels 
and ferrets. 


The population indices for mice and rats (Figure 1) declined 
initially but increased after August, ‘and reached a peak in 


autumn. Rodent numbers usually exhibit a similar seasonal 
pattern, providing some support for my use of the tracking index 
to follow changes in adundance. The reasons for the precipitous 


falls in the mouse index in December and March are unknown, but 
may have been related to unusually extreme climatic factors 
affecting the habitat or food supply. Almost no rain fell in 
November or December, but there was freak torrential rain in 
March and a small part of the study area was flooded. 


Monthly changes in the combined indices for mice and rats 
were Similar to monthly variations in the numbersof nest 
predations attributed to them. Also, there were more predations 
by rodents in 1974 than in previous breeding seasons, and other 
evidence showed that rats were more abundant. These results 
suggest that the intensity of predation by rats and mice may be 
directly related to their numbers. 


The population indices for stoats and weasels showed a 
general, but inconsistent, increase between July and January, 
reaching peaks in November and January. This seasonal pattern 
did not correspond with the monthly numbers of predations 
ascribed to these mustelids. There are probably two reasons for 
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Figure 2. Habitat selection by introduced mammals 

in the Kowhai Bush, as indicated by the frequency of 
their tracks in ground tunnels. (For habitat type, 

see text). 
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this. There are few stoats and weasels in Kowhai Bush, but they 
are highly mobile. Therefore, changes in numbers or range will 
greatly influence their population index. Also, because of the 


low numbers, the effect of indivi‘lual variations in the frequency 
with which they encounter and predate robin nests is likely to be 
exaggerated. More data are required on these points, especially 
as, on the basis of sign left at nests, stoats and weasels are the 
major predators of robin eggs and nestlings. 


Hedgehog tracks were first found in August, and their numbers 
increased each month until April. Ferret tracks were uncommon, 
probably because the tunnels are too small for the larger ferrets 
to pass through. 


The ground tunnels have also provided information on the 
habitats occupied by the mammals. In Figure 2 the numbers of 
tracks per tunnel in each habitat are shown for mice, rats, stoats 
and weasels, and hedgehogs. All species except rats were spread 
fairly evenly through the habitats. Mouse tracks were widespread 
but were found most frequently in manuka scrub, which was almost 
totally avoided by rats, whose tracks were most common in mature 
forest. This striking difference in habitat selection by mice 
and rats will be investigated further. 





Ground tunnel positioned beneath stones and branches. 
The tray and a tracking paper are visible at the 
entrance. Photo: P.dJ. Moors. 


Tree Tunnels 


The basic design was modified for tunnels installed in trees. 
The cover has a sharply peaked roof to prevent animals walking 
along it, and the tunnel tray has only one tracking paper. The 
tunnel base is hinged to a wooden upright fastened to the tree by 
wire, and two moveable braces support the tunnel so that it is 


horizontal whatever the angle of the trunk. A funnel of 
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polythene envelopes the outside end of the tunnel, and also the 
top of a large stick leading from there to the ground. This 
stick, and smaller ones attached to it, provide access to the 
tree, and potential predators therefore pass through the tunnel 
before reaching the robins' nest. Other routes are blocked off 
with long sheets of thick polythene wrapped around limbs and 
trunks, and often several trees with interlocking canopies have 


to be isolated; low shrubs are also cleared away. Not all nest- 
sites are suitable for installation of tree tunnels, especially 
if there is a dense canopy or thick scrub. Observations of 


stoats and weasels indicate that they can reach nests either by 
climbing the appropriate tree, or by travelling through the 
canopy, the method probably used by rodents. Because of this 
ability to move through the canopy, and the problems of 

isolating trees, predations of "treated" nests have occurred with- 
out tracks being left. No robins deserted their nests after 

tree tunnels had been installed. 


Fifteen "dummy" tunnels were installed last August in trees 
without nests. These tunnels acted as controls designed to 
prevent predators associating tree tunnels with nests, and were 
inspected fortnightly for tracks. Tunnels on trees with robin 
nests were checked daily, and more often when the nestlings were 
older and noisier. . 


Ten tunnels were erected on trees with nests in August 1974. 
However, their access sticks were badly placed, and no tracks 
were obtained when five of the nests were predated. Using 
modified techniques another 16 tunnels were installed between 
October and December. Seven of these nests were predated, and 
the tracks of the presumed predator were obtained for three. 
Mouse tracks were found after the predation of a nest containing 
three eggs, and tracks of a small mustelid, probably a weasel, 
were found after the nestlings in the other two nests had been 
killed. Mice have not previously been identified as arboreal 
nest predators in New Zealand, but their periodic abundance and 
wide distribution make them potentially serious predators of New 
Zealand birds. In an attempt to increase the success of the tree 
tunnels, further improvements are being made to their design and 
methods of installation for the 1975 breeding season. 


The dummy tree tunnels have had few tracks in then. Most 
(12) have been from insects, with others from rats (5), mice (4), 


mustelids (2), and birds (1). Such a small number of mammal 
tracks in nine months suggests that the predators have not learned 
to associate tree tunnels with nests. This conclusion is 


supported by predation rates being similar for nests with tracking 
tunnels, and for those without. 


This study will continue for several more breeding seasons. 
This year it is hoped that more predations can be linked with 
specific predators so that their characteristic sign can be noted. 
Data from the tracking tunnels will be supplemented by an 
automatically-operated movie camera set up on robin nests. The 
camera system is designed to be switched on by predators approach- 
ing the nests, and to film for 30 seconds both day and night. ag 
hope to identify the predators from the films, and to study their 
behaviour when removing eggs or killing nestlings. Robin nests 
will also be observed from hides, and feeding experiments will be 
conducted with captive predators. 
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THE BLACK TOMTIT 


H. A. Best 


scientist 


The black tomtit lives only on the Snares, a group of islands 
lying 105 kilometres south-south-west of Stewart Island. This 
tomtit is predominantly forest-dwelling, although it does inhabit 
dense coastal tussock surrounding the Olearia shrub forest; and 
it forages along cliff edges amongst the granite boulders where 
many small petrels breed. Adult plumage is glossy black except 
for wing and tail which are brownish black; female plumage has 
slightly less gloss and a subtle brown tint. 





Juvenile black tomtit. 
Photo: H.A. Best. 


During the period 14 November 1974 to 2 March 1975, as an 
invited member of a University of Canterbury expedition to the 
Snares, I studied the breeding and feeding biology of the black 
tomtit. There has been little previous research on this species. 
The only significant published account of its behaviour was 
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The Snares. Boat Harbour and the University of 
Canterbury's Biology Station. Photo: H.A. Best 
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written by Edgar Stead (1948. Bird life on the Snares. N.Z. 
Bird notes, 3: 70-79). 


The birds had started to lay eggs on our arrival. The 
laying period was short and final clutches were laid by the end 
of November. Nests were relatively easy to find at this time by 
following males which were earrying food. When near the nest 
these males would give a particular trill to their mates who would 
then fly off the nest to be fed. 


Very little territorial fighting was seen during nesting or 
when the young were fledging. Aggression towards other tomtits 
was usually indicated by the male chasing off a stranger. .. Other 
Signals, such as flashing feathers above the bill, were not 
observed, and as these birds are all black such behaviour would 
serve little purpose. Probably there had been fighting and 
territorial displaying before our arrival as then the birds would 
have been establishing their territories and securing a mate. 


Most behavioural sequences were seen between pairs at the 
nest, after the young had hatched. Both parents brought food to 
the nest and, when both were there together, the female often 
begged food from the male, sometimes successfully. If the female 
was presented with the food she fed the nestlings while the male 
left to gather more insects. 


All eighteen nests studied were in confined situations, 
usually with access by only one entrance, and O to 3 metres above 
ground (mean height of 0.6 metres). They were sited most 
frequently in hollow Olearia trunks (62%) or in nest boxes (17%) 
which had been set up for proposed tomtit research in November 
1969. The nesting material, frequently pieces of tussock leaves, 
strands of moss and feathers, was loosely woven but well compacted. 


All clutches found had three eggs and only the females 
incubated. Incubation lasted 20 days (compared with 15-16 days 
for the South Island tomtit) and the young fledged after 17 to 22 
days. The growth and behaviour of tomtit nestlings were 
remarkably similar to those of the offspring of the Snares fern- 
bird (which I studied for a M.Sc. thesis). For the first few 
days the nestlings were fairly weak and inactive, and the female 
brooded them almost constantly. As they grew they became 
increasingly active and after they were able to maintain their 
body temperature the female was foraging most of the day. During 
the last days before fledging the nestlings dozed, pecked at near- 
by objects, including their nest mates, or stood on the edge of 
the nest flapping their wings furiously. 


Nestlings took several hours to leave the nest permanently. 
They often began by following a parent off the nest after a 


feeding visit, and then returning. This would occur several 
times at the end of feeding visits before they finally ceased to 
return. 


Newly-fledged young tended to perch close together in a 
clump near the tops of the trees where the twigs are most closely 
spaced. A few days after leaving the nest the fledglings explored 


more on their own, eventually going their separate ways. They 
were fed by the parents for three to four weeks after leaving the 
nest. 
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Breeding success was estimated for the period before 
fledging. After this time the young are sometimes very 
difficult to trace, especially when they become independent of 
their parents. However, when compared to the Snares fernbird, 
the only other Snares passerine for which information is 
available, the black tomtit has relatively high survival of young 
through the nesting phase (Table 1). 


The difference in hatching success between tomtits and 
fernbirds is probably a result of the different nesting sites 
chosen by the two species. Tomtit nests were located in discrete 
hollows with strong rigid surroundings, whereas some fernbird 
nests in the Olearia forest (41% of 27 nests in the forest) were 
built in small clumps of flimsy ground vegetation. 


Table 1. Breeding Success of Black tomtit and Snares 
fernbird. 


Black tomtit Snares fernbird 


Taye) (1970-71 71-72) 

0 (6) 
Hatching success 
(No. eggs hatched/No. laid) 87.0 53.9 
Nestling success 
(No. young fledged/No. hatched) 63.9 59,5 
Breeding or Nesting Success 
(No. young fledged/No. eggs 
laid) pry Be « 
No. eggs laid 54 tae, 


The main island of the Snares is also the breeding site of 
an estimated 7 million sooty shearwaters (mean density of 25,000 
shearwaters/hectare) between October and May. Each evening 
thousands of shearwaters return and crash land onto tussock 
meadows or through the Olearia canopy. Such activity has the 
effect of "saturation bombing” and nests with little protection 
stand a high chance of being hit, with the result that eggs are 
cracked. Nestling success of tomtits and fernbirds is similar. 
This is probably because many "ill-sited" fernbird nests have been 
disturbed by shearwaters, and those located in denser cover 
survive to produce fledglings. The causes of tomtit mortality 
during the nesting stage were: desertion - one entire clutch was 
abandoned soon after laying; infertile eggs - four, each from 
different clutches; and unknown - for seventeen nestlings. 


The feeding behaviour of tomtits was studied using the same 


quantitative method as Dr J.A.D. Flack so that our observations on 
the genus Petroica will be comparable. 


A total of two hours recording (compiled from continuous 
observations ranging from 1 minute to 22 minutes) for adults and 
for juveniles was collected over a period of three weeks. Only 
birds inhabiting open Olearia forest ranging from six to nine 
metres high were studied. The utilisation of feeding sites by 
adult tomtits is given in Table 2. 
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Table 2 Use of feeding sites by adult black tomtits 
in open Olearia forest 


Ht. No. of 

above observ- Ground 

ground ations peat litter Trunks Branches Forks Twigs Leaves 

(%) (%) (%) (%) (%) (%) 

Below em 324 4'7 8 26 be a 4 44 - 

2.1-4.0m 147 - - 42 50 2 Ce, ~ 

4,7-6.0m ped - - ip Be 6 o7 - 

over 6m 14 - ~ - 72 - 271 7 
227 


Data in Table 2 indicate that the tomtit is a ground or near- 
ground feeder; only rarely does the bird move up near the canopy. 
This explains the low number of visits to leaves and twigs, as 
these are plentiful only in the gently undulating one-metre-thick 
canopy. The use of trunks decreases with height for they become 


sub-divided into branches. Branches are the most selected sites 
as they are the most plentiful structures in the tomtit's foraging 
zone higher than two metres off the ground. Below two metres 


trunks and branches in the area studied are present in 
approximately equal quantities. However, tomtits appear to 
prefer horizontal to steeply inclined perches, and trunks within 
two metres of the ground are commonly upright although they may 
become horizontal higher up. 


Whilst on the ground, tomtits spend twice as much time 
hopping over the bare peat as on litter-strewn areas. There were 
a few diffuse patches of grass in the study area but these were 
not visited by adult tomtits during recording of guantitative 
observations, and only rarely were birds seen there at other 
times. No data were gathered for birds dwelling in areas of 
forest with dense ground understorey - do the birds in these 
places forage above the fern layer or.do they still hunt along the 
ground between the large ferns? 


Juvenile tomtits are more active than adults when searching 
for food: juveniles changed feeding stations 714 times in 2 hours, 
whereas adults changed 537 times in 2 hours. This probably 
indicates that the young are less experienced in catching food and 
must search more than adults. 


The black tomtit is more specialized than the Snares fernbird 
in its feeding technique. Tomtits usually obtained their food 
from the surface on which they were standing. Less often food 
was caught on the wing. Very rarely tomtits quivered one leg up 
and down rapidly amongst the litter in a similar way to the South 
Island robin. By comparison, fernbirds rummage vigorously 
through litter and rip bark off trees to expose arthropods; they 
also feed from the surface of the ground and vegetation. As the 
fernbird's powers of flight are not as well developed as the tom- 
tit's, the former catches food on the wing rarely, and usually by 
dropping onto prey it has dislodged from overhanging sites. 


Information in this account is preliminary. (At present 


data on the breeding and feeding habits of other Petroica have not 
been published. ) When more information becomes available on the 
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breeding and feeding habits of other Petroica, we shall be able 
to see how the black tomtit differs from its near relatives, and 
what influences a small island habitat has in this regard. 


THE BLACK PETREL 


M. J. Imber 


scientist 


In Wildlife - A Review No. 4 I summarised the existing 
information about the status of the black petrel. At that time, 
two colonies were definitely known to exist; on Little Barrier 
Island (declining) and Great Barrier Island (possibly stable). 

Of about five possible mainland colonies (four in the North 
Island and one in the South Island) I believed three were extinct 
and two (discussed below) possibly hanging on. Research since 
then, mainly by the Wildlife Service but with valuable support 
from other people, has concentrated on determining the status of 
the mainland colonies and continuing ecological studies on Little 
Barrier Island. The Great Barrier Island colony has been 
visited only occasionally and a census has yet to be made, but in 
April 1975 it was reported to be very active. 


Investigations have consistently failed to produce evidence 
of the survival of mainland colonies. A site in the Kaitake 
Ranges near New Plymouth has been searched several times without 
result by members of the Taranaki branch of the Ornithological 
Society of New Zealand. The suspected site of a colony on 
forest-clad Titiraupenga Mountain near Tokoroa (central North 
Island) has been visited thrice by Wildlife Service officers in 
recent years. In the last decade the finding of three fledglings 
at the Kinleith pulp and paper mills has suggested the existence 
of a nearby colony. The mills, just 30 kilometres north of 
Titiraupenga, lie along the direct line to the nearest sea. 
However, we have found no evidence of a colony (past or present) 
on the mountain. It now seems that these fledglings probably 
came from Little Barrier and, instead of finding their way east- 
wards to the Pacific Ocean by flying north or south around Great 
Barrier Island, they headed south into the Firth of Thames (which 
is about as wide a gap of apparently open sea as is visible from 
Little Barrier). Proceeding south they would pass over the low- 
lying land at the head of the Firth and would not encounter any 
high ground until near Kinleith to which they would be attracted 
by floodlights. It is significant that the last fledgling was 
found at Kinleith in 1972, following the last breeding season in 
which a significant number of chicks left Little Barrier. Thus 
it seems that the black petrel now relies solely for its survival 
on the two island colonies. 
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On little Barrier Island I have studied the black petrel 
during four breeding seasons between 1971 and 1975. I shall deal 
here with only one aspect of the study - predation by feral cats. 
There are three forms of predation attributable to cats; 
predation upon adults which occurs throughout the breeding season 
but is more pronounced in April and May after Cook's petrels (the 
main prey of cats) have departed; predation upon young chicks in 
nests accessible to cats; and predation upon fledglings while they 
are outside at night, exercising their wings and searching fora 
take-off point between April and June. The following information 
relates to my study area which contains about 125 burrows and 
includes approximately half the total breeding population on the 
island. 


In 1971-72 only one adult was found killed, no chicks were 
noted as being killed on the nest, and about 67% of the fledglings 
were predated. Even so, a considerable number of fledglings 
departed from Little Barrier and the situation, though serious, 
did not seem critical as adults were almost unmolested. 


In 1972-73 five adults were found predated, several chicks 
were killed on the nest and 90-100% of the fledglings were killed. 


In 1974-74 ten adults were predated, a noticeably greater 
number of chicks were taken from the nest and nearly 100% of the 
fledglings were predated. 


In 1974-75 numerous young chicks and virtually 100% of the 
fledglings were predated. Up to late March, 27 corpses of adults 
had been found and the total kill of adults for this season could 
be as high as 40. 


It is difficult to calculate precisely the total effect of 
predation by cats on the population during the four years of the 
study because of lack of information on production between 
1965-71. Normally production over this period would supply the 
replacements for losses since birds do not return to breed until 
they are about five years old. 


On the evidence of the number of birds in 22 study burrows 
fitted with observation holes and whose occupants are banded, 
there has been a 42% decline (36 in 1971-72 down to 21 at the end 
of the 1974-75 breeding season) so it may be seen that recruitment 
has been quite inadequate. There certainly have been some 
replacements, for I have banded three newcomers to the study 
burrows, but these have barely slowed the decline. 


At this point we should consider the beneficial effect of the 
cat-extermination operation begun by the Wildlife Service in 1968. 
Unfortunately, due to lack of finance, this had to be suspended 
but an estimated 80% reduction in the number of cats was achieved. 
Not only would this have increased the number of black petrel 
fledglings surviving but it also seems the obvious cause for the 
very low level of predation upon adults in the early years of my 
study. Presumably the increasing percentage of adults killed 
annually has resulted from the increasing numbers and increasing 
average age of the cat population. Since carnivorous predators 
generally show rather slow population fluctuations, the position 
of black petrels on Little Barrier Island can only be expected to 
continue to deteriorate rapidly. 
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After the 1971-72 breeding season I thoughtthat black petrels 
might survive for many more decades on Little Barrier. Recent 
events indicate that, in about five years, this population will 
be reduced to only a few visiting birds. 


KAKAPO 


D. V. Merton 


fauna conservation officer 


New Zealand does not have a rich land bird fauna so 
characteristic of larger or less isolated temperate lands. Yet, 
the very factors which have hindered colonisation by a rich 
terrestrial avifauna favoured the survival and specialisation of 
some archaic forms and gave rise to a fauna renowned for its 
"oddities" rather than for its variety of avian type. 


| One such oddity, perhaps the most unusual of the surviving 

| endemics, is the kakapo, a large flightless nocturnal browsing 
parrot which John Gould, the famous 19th century ornithologist, 
regarded as "one of the most wonderful, perhaps, of all living 
Biras*. 


The kakapo's distinctiveness is indicated in the fact that 
taxonomically it is placed alone in the subfamily Strigopinae. 
It is virtually flightless; has a facial dise of sensory hair-like 
feathers giving its face some resemblance to that of an owl; has 
soft-textured plumage; and has a bill adapted for grinding food. 





Kakapo. Photo: P. Morrison 
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Recent field observation has also revealed that the male's 
courtship behaviour, involving a booming call and displaying from 
excavated bowl-like depressions on a traditional display ground 
is a "lek-display". This highly specialised form of courtship 
behaviour has not been reported in any other parrot, in any other 
New Zealand birdor inany other flightless bird. Furthermore, the 
combination of a flightless, ground-nesting bird having 
altricious young appears to be unique amongst terrestrial species. 
Moreover, there is reason to believe that incubation and care of 
the young may be entirely the responsibility of the female. 


Some early observers who knew the kakapo well claim that 
breeding did not occur every year but at irregular intervals of 


from one to four years. Moreover, this applied to the population 
as a whole; no breeding or booming occurred in the intervening 
years. Because erratic breeding such as this appeared to be 


unknown in the bird world ornithologists doubted these early claims. 
It is now well known, however, that certain birds are able to 
synchronize their reproductive activities with an irregularly 
occurring, yet rapid, increase in food supply - for example, many 
birds inhabiting the arid interior of Australia. It is not 
inconceivable then that the breeding of the kakapo is governed by 
food supply - perhaps being regulated by the abundant seeding in 
late summer of tussock grasses and the production of berries by 
shrubs in those years following comparatively hot dry summers. 


Decline of the kakapo 


From subfossil bones and Maori lore it is apparent that the 
kakapo was widespread in both North and South Islands, and 
probably Stewart Island, in pre-European times. By the early 
19th century when European settlement began in New Zealand the 
species had become localised in the North Island and extinct in 
| the east of the South Island. However, it was plentiful in high 
| rainfall areas of the South Island - Fiordland, the West Coast and 
| parts of Nelson and Southland. The reasons for this pre-European 
| decline are not known. It has been suggested that subtle changes 

in the distribution and structure of vegetation communities brought 

about by climatic change may have been a factor. However, the 
kakapo inhabited a wide range of vegetation types from near sea 
level to sub-alpine zones and being an ancient element of our fauna 
must have survived glacial and interglacial periods and associated 
vegetation changes. A more plausible explanation may be the 
impact of the Polynesian rat (kiore) which reached this country 
with the early Polynesian settlers within the last one thousand 
| years. Although this rat reached all parts of the mainland it is 
| most successful in lowland and lower rainfall areas where its 
| seasonal breeding often results in very high population peaks 
which coincide with the kakapo's breeding season in late summer. 
A combination of altricious young and sole care by the female so 
that both eggs and young must periodically be left unguarded, 
would theoretically at least make the kakapo highly vulnerable to 
predation during the breeding season, and the kiore is capable of 
predating eggs the size of the kakapo's, the young of altricious 
species and even adult birds larger than the kakapo. In addition, 
the kiore feeds extensively upon berries and grass seed, and could 
possibly have affected the breeding success of kakapo by depleting 
vital food supplies when the female needed a substantial and 
nutritious food source close to the nest while feeding young 
during a fledging period of at least three months. 
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Kakapo track. Photo: D.V. Merton 


With the arrival of Europeans, and a host of alien carnivores 
and herbivores, the factors responsible for the decline became 
further complicated. However, because the most rapid decline 
occurred soon after the introduction and subsequent irruption of 
stoats, the stoat must be considered as a factor in the kakapo's 
rapid retreat from much of its former range in the late 19th and 
early 20th centuries. Apart from the previously-mentioned factors 
which would make the kakapo vulnerable to predators it has a strong 
characteristic scent and maintains well defined tracks which could 
facilitate predation by stoats. 


During the present century the decline has been most 
dramatic: the kakapo has gone from the North Island as well as 
from Nelson, the West Coast, Southland and virtually all parts of 
Fiordland where it had occurred comparatively recently in its 
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hundreds. For over 20 years now confirmed reports have come only 
from the Milford catchment, Fiordland. This catchment, virtually 
surrounded by sheer escarpments, is an ecological island, which, 
especially prior to the opening of the Homer tunnel in 1940, 
escaped most of the alien influences that have so radically 
altered habitats in other parts of the mainland. 


Although deer and chamois have reached many parts of the 
catchment in recent years their distribution and numbers are being 
effectively controlled by the New Zealand Forest Service and the 
Fiordland National Park Board. Possums, released at Milford 
around the turn of the century, are at a relatively low density 
and are only now colonising the extremities of the watershed. 
Stoats, ships' rats and mice, known to have been present in the 
area for at least 70 years,are widespread, but have not 
necessarily been so throughout this period. Kiore, not otherwise 
recorded-from the New Zealand mainland for many years, have been 
trapped in many parts of the Milford catchment since 1973. 


Research and management 


Since 1958 the Wildlife Service has regularly mounted 
expeditions in search of kakapo - mainly into the Fiordland and 
North-west Nelson regions. Over 60 such expeditions have 
investigated parts of the Milford catchment, the only place where 
current sign has been found. Owing to the extremely rugged 
topography and climatic extremes (over 6200 mm of rainfa per 
annum) field work is difficult and, until 1974, little was achieved 
in proportion to the time and effort involved. Research and 
management in the field were therefore considered impractical and 
it was decided to try to propagate the species in captivity at the 
Mt. Bruce Native Bird Reserve. However, all six birds taken into 
captivity proved to be males. Furthermore, only one, which lived 
for nearly five years, survived for more than a year. 


Until 1974 when helicopters were first used by field 
expeditions and it became possible to search more intensively 
only eight birds were located and little progress was made in the 
understanding of the kakapo's ecology and social behaviour. The 
earlier expeditions did, however, serve to monitor the rapid 
retreat of the remnant kakapo population in the Milford catchment, 
especially in the Tutoko and Sinbad Valleys where, in the early 
1960s sign was widespread, but had become rare and local by the 
early 1970s. 


Encouraged by successes in the conservation of some rare and 
endangered birds by island transplants or the "natural aviary" 
concept, some considered that this method offered the only hope of 
saving the kakapo. This proposal gained support and an island 
was selected. Floristically, Maud Island in Pelorus Sound was 
the most suitable of those few off-shore islands within the 
kakapo's natural geographic range still free of potential 
mammalian predators and large enough to support a small number of 
kakapo. Of the various conservation projects on endangered 
wildlife, work on the kakapo was afforded highest priority. The 
first task, however, was to locate birds - if, in fact, the 
species still existed. 


In November 1973 fresh sign was found in the Esperance 


Valley, Milford, and further investigations during the following 
February revealed that the bird responsible was living within 
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100 metres of the derelict and historic McPherson Hut. Tile bird 
occupied a two-hectare area of low scrub and tussock-covered 
alluvial flat which fitted perfectly the descriptions of so called 
"kakapo gardens" by some early writers. This was a seral assoc- 
iation rich in tussock grasses, berry-producing shrubs and other 
kakapo food plants. By night the bird was unusually tame and 
would venture within a metre of observers. It would also call 
occasionally, giving a variety of loud harsh pig-like squeals or 
possum-like screams, some of which were recorded on magnetic tape. 


The obtaining of recordings of territorial and communication 
calls proved to be a major breakthrough. Not only were these of 
considerable academic interest, but they were found to be of 
immense practical value in locating further birds. Previously, 
birds could be found only by laboriously searching for feeding and 
other sign. Now, however, we could broadcast calls at night and 
note the location from which replies were received - from up to 
800 metres distant. A second bird, living high on the eastern 
wall of the Esperance Valley, was soon located by this means. 


After a month of night-time observations the bird living on 
the Esperance Valley floor was captured by means of a double- 
doored, walk-through trap set on one of its tracks. This bird, 
weighing 1.75 kg and presumed to be a male, was for the following 
month confined in a large aviary within its own "garden", where it 
served as a live decoy. It was hoped that any others, especially 
females, living in the vicinity might be attracted and caught, but 
none was captured and there were no indications of any others. 


The bird located high on the eastern wall proved to be 
unapproachable and difficult to capture. However, it was finally 
caught by the following means. First it was induced to call very 
early one evening and so reveal the whereabouts of its current 
daytime roost, then early the following day a trained and muzzled 
dog worked the area. Flushed from its roost, the bird ran for a 
few yards then froze. It was then simply a matter of picking it 
UDe Subsequent experience has shown that kakapo invariably 
freeze when danger threatens; their cryptic colouration vroviding 
perfect camouflage amongst the ferns and mosses of the forest 
£LOOr, I have not known these birds try to evade pursuit by 
climbing trees or gliding; although such would often seem to have 
been the most simple and logical means of escape. 


Because the second bird was slightly smaller, lighter in 
weight (1.60 kg) and had finer facial features than the previous 
one, it was tentatively identified as a female (at that time 
little was known of sex differences). No other bird has been 
located in the Esperance in spite of intensive searching and 
broadcasting of calls by night. 


After a week in captivity, by which time the second bird had 
somewhat recovered from the shock of being captured and become 
conditioned to confinement, both were flown north to Maud Island 
by a. B.N.2.A.2. aBarorart. The birds were held in a pen ina 
wooded area that night. The pen was left open on the following 
night and although the "male" had left by morning the "female" did 
not leave until late that day. For the next month at least one 
of the two continued to take foods placed near the pen.each 
evening. Over eighteen months have now elapsed and they have 
settled down well. Signs found show that they are feeding 
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extensively upon the blades and seed heads of both exotic and 
indigenous grasses and herbs, as well as upon berries. Each has 
its own home range of about 6 hectares, and although they have 
developed networks of tracks, both seem to prefer the few bulldozed 
access roads for feeding and loafing, and large numbers of droppings 
are recovered from these roads. A booming call replayed at low 
volume on Maud Island at midnight on 26 January resulted in the 
appearance of the "female" 50 metres distant from the speaker 
within 30 minutes. 


Recent field work 


A major effort was made during the 1974-75 summer season to 
(a) locate further birds in the Milford catchment; (b) locate and 
capture females which are vital to the success of the Maud Island 
project; and (c) secure high quality recordings of booming calls. 


ep 


Sixteen areas within the Milford catchment, seven of which 
had not previously been visited by Wildlife Service staff, were | 
searched and seven birds located. Three were high in the head of 
Sinbad Gully, where sign had been found the previous summer, three 
were high on the walls of the Gulliver Valley (two areas) and one 
was near the head of the Tutoko Valley. 





The Tutoko bird was found in early December frequenting a 
track and bowl system first found in the early 1960s. Three 
bowls had been freshly dug or cleaned out and were linked by 
obvious tracks up to one metre wide and 20 metres or more in 
length through the scrub and tussock. These tracks had obviously 
been cleared only recently as they were littered with freshly-cut 
tussock blades as well as twigs, leaves and roots. 


All that night a listening watch was maintained from a 
distance of 15 metres. At 9.15 p.m. a bird commenced booming 
from the direction of the bowls. On this and subsequent nights 
the bird boomed almost continuously from about 9.15 p.m. to 
3.30 a.m. and high quality tape recordings were obtained. 
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The booming call was deep and resonant and resembled the 
sound produced by blowing across the top of a large bottle. It 
was not loud yet carried at least 800 metres. The call was 
produced in sequences of 20-50 booms of about half a second 
duration repeated at about two-second intervals. Initially, 3-5 
low grunts on a descending scale were given then, at a slower 
tempo and increased volume, up to 20 powerful booms were given. 
Then, as the volume tapered off, up to 30 more were given, so that 
the final calls were hardly audible even at close quarters. 
Previously, it was thought that each booming sequence consisted of 
no more than 20 individual calls as nobody had ever approached a 
booming bird close enough to hear the entire sequence. At first, 
sequences were repeated at 2-3 minute intervals but, as the night 
progressed, intervals were reduced to 30 seconds or less. in all, 
the bird averaged more than 1,000 booms per hour and continued for 
6-7 successive hours per night. 


The study opportunities that this accessible and co-operative 
bird presented were obvious, and so, during the brief Christmas 
break a "Zeniscope" light-intensifying system was burrowed from 
the Forest and Range Experimental Station, Rangiora. Nobody had 
ever seen a kakapo booming so it was not known how the sound was 
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Kakapo bowl. Photo: D.V. Merton 





Kakapo displaying. Photo: D.V. Merton 
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produced and whether it was accompanied by any ritual or display. 
Observations, from a hide eventually brought to within four metres 
of the favoured and best-developed bowl, started in early January. 
On the first night the bird spent virtually the entire night 
booming from the favoured bowl and the first observations of a 
booming kakapo were made. 


The approach to the bowl was purposeful and direct, and once 
the bird was in the bowl booming commenced almost immediately. 
Booming was always preceded by the bird assuming an upright stance, 
looking alert, and facing out over the valley. The head was 
lowered progressively with each of the 3-5 preliminary grunts 
until it was almost level with the rim of the bowl. During this 
initial stage the thoracic and belly areas became grossly inflated, 
so that when booming commenced the bird resembled a bloated bull- 
frog. Presumably the inflated air sacs enable the bird to 
produce the extremely resonant bass sound. Each boom appeared to 
be a total body function - a major effort taxing every muscle: the 
head bobbed, the chin was drawn in, the thorax heaved and rippled, 
the tail flicked upwards and the carpel flexures of the wings 
flicked outwards. Sometimes one foot would lift off the ground 
and the bird appear to lose balance. Occasionally it would 
Slowly and progressively pivot its body up to about 25° to one 
side or the other. After the completion of a sequence the bird 
would assume a more upright stance and remain virtually motion- 
less, although obviously very alert and expectant, until starting 
the next sequence of calls. 


Unfortunately, as a result of accidental disturbance, the 
bird ceased to boom after a week of observation. It was, 
therefore, decided to shift camp into the head of Sinbad Gully. 


From the camp at 650 metres in the head of the Sinbad booming 
could be plainly heard all night long, and sometimes well into the 
day, from the ridge 300 metres above. A succession of track and 
bowl systems was found to extend for over 400 metres along the 
crest of this ridge from below 650 metres a.s.l. to 910 metres 
QaeSel. However, recently used bowls and well-maintained tracks 
were found only at the top between about 860 and 910 metres a.s.l. 
which is close to the uppermost limits of woody vegetation in the 
area. Three males were eventually located, each associated with 
a well tended track and bowl system. Two of these track and 
bowl systems were high on the ridge only 60 metres apart; the 
third was on an adjacent spur about 300 metres distant. Hides 
were erected near the favoured bowls of two birds and observations 
made with the aid of light intensifiers lent by the R.N.Z. Army. 
The first photographs of kakapo booming and displaying were 
obtained, and detailed observation continued until early March. 


As a result of these observations, and others made elsewhere 
in the Milford catchment, we now know that each of these males has 
4-12 bowls. These invariably are against some form of natural 
reflecting surface which must aid in the projection of the rather 
low-volume booming call. Bowls are excavated and meticulously 
maintained by the male and booming is always carried out in, or 
very near to, a bowl. 


The bowls of each bird are linked by well formed tracks up 


to one metre in width, and may be spaced for 60 metres or more 
along the crest of a ridge, or they may occupy an area only 15 
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Helicopter bringing supplies to expedition members 
in the Sinbad Valley. Photo: J.L. Kendrick 


One of the birds in the head of the Sinbad was found to have 
no fear of humans and spent many entire nights directing its 
elaborate sexual displays towards observers who ventured onto its 
track and bowl system. It even constructed a bowl beneath the 
raised floor of the occupied hide and boomed from both this bowl 
and the hide roof. This bird provided unique opportunities for 
behavioural study, photography and the recording of various calls 
and low sounds, murmuring, bill clicking, and noises associated 
with feeding, and attempting to copulate with various objects. 


Although booming activity appeared to be most intense in 
December, it was maintained at a high level throughout January 


and did not wane until early February. Booming has not been 
recorded prior to 26 November or later than 16 February. Ege 
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Kakapo booming. Photo: R. Morris 
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laying has been recorded in January. However, males continued to 
frequent bowl systems until early March giving spasmodic sequences 
of low volume "sub-booms". 


The intensity and duration of nightly calling was significan- 
tly greater in the presence of vocal stimulation - the competitive 
calling of neighbouring birds or the replaying of taped calls. 

For instance, the Tutoko bird, apparently the sole survivor in the 
locality, called for an average of only 5 hours 45 minutes 
consecutively on clear nights in January, whereas birds in the 
Sinbad called for an average of 9 hours on such nights, and 
invariably at least two of these birds would "pace" each other as 
they called together. Furthermore, birds were most active during 
periods of low light intensity and high humidity: whereas Sinbad 
birds averaged 9 hours of calling on clear nights in January, they 
called for an average of 12 hours 40 minutes on wet or overcast 
nights during the same period. Under extreme conditions booming 
continued for as many as 17 successive hours and occurred spasmod- 
ically throughout daylight hours as well. Minor variations were 
apparent between the booming styles of individual birds and there 
was a marked difference between the calls of the Tutoko and Sinbad 
birds. 


While booming, the kakapo observed were apparently sexually 
motivated and apparently anticipating coition. Two birds repeat-— 
edly attempted to copulate with foreign objects and one persist- 
ently attempted to copulate with expedition members and garments 
placed in or near its bowls but had no interest in objects placed 
only a few metres away from its bowls. Such behaviour is 
characteristic of male lek birds. The copulatory stance, 
considered by some systematists to be an important taxonomical 
characteristic was observed and photographed for the first time. 


The birds in the Sinbad adopted the same static posture 
between booming sequencesas was observed in the Tutoko. They also 
had an elaborate display during which the wings, held fully 
extended, were periodically raised and lowered (butterfly fashion) 
as the bird, rocking from side to side walked slowly backwards 
towards whatever it was apparently treating as a female, which it 
would mount. During this display, which was always carried out in 
or near a bowl the plumage became a striking adornment of detailed 
pattern. Display such as this was often accompanied by the carry- 
ing of twigs, leaves or lichen in the bill, pulling at roots, and 
bill-whetting. Displacement activities such as these are 
characteristic of lek-display birds. 


Little feeding occurred during the 24 month period when males 
were engrossed in sexual behaviour. Three males weighed in late 
February were about 25% lighter at 1.35, 1.45 and 1.50 kilograms 
than birds weighed previously at this time of the year (1.75 - 2.15 
kilograms). Following the booming season birds fed extensively on 
tussock seed which, as it was a tussock seeding year, was abundant. 
One bird on 12 March weighed 2.15 kilograms. Tussock seed when 
available constitutes a very important and nutritious food source. 


Because they were booming, males were readily distinguishable 
on account of their enlarged air-sacs. Furthermore, I am confident 
that a combination of non-standard measurements I now have is 
sufficient to accurately sex kakapo. No females, however, were 
seen frequenting any of the track and bowl systems. in fact, no 
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Kakapo attempting to copulate with garments of 
expedition members. Photo: D.V. Merton 





Kakapo attempting to copulate with garments of 
expedition members. Photo: D.V. Merton 
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female has been identified with certainty for many years. Tt is 
possible, however, that two of the seven birds located may be 
females. Both were living near a sexually active male; neither 
appeared to have a track and bowl system of its own, and one had 
apparently abandoned its territory on the opposite wall of the 
Gulliver Valley and moved close to where a male had just commenced 
booming. Lack of time and unfavourable weather conditions did not 
allow us to capture and sex these birds. 


A fifth active track and bowl system was eventually found at 
4,200 metres on the southern wall of the Gulliver Valley. The 
male associated with this system was transferred in late March 
1975 to join the two already on Maud Island. This bird has also 
settled in well. 


Conclusions 


Study of the kakapo in the wild is feasible and information 
obtained to date is proving of practical value in finding, catcn- 
ing, sustaining birds in transit, and managing them on Maud Island. 


The discovery that the kakapo is a lek bird is of major 
significance, not only to the better understanding of its ecology 
and social behaviour, but more particularly to its management. 

For instance, an imbalance in the sex ratio in favour of males can 
be expected; the species is very likely non--monogamous and females 
probably range widely; and, because of the species' highly special- 
ised breeding behaviour, coupled with its poor record of survival 
in captivity, captive breeding may not be possible. If, as seens 
certain, the booming call is essentially a means of long-distance 
communication to which females respond it may be practical to lure 
females to specific points for capture. Furthermore, lek-displa- 
ying is consiijered to make birds particularly vulnerable to 
predation. The kakapo's unique combination of peculiarities 
would seem to make it exceedingly so. 


In general, kakapo no longer inhabit valley floors and gently 
sloping walls. However, they are still present in some more 
inaccessible locations, which may well constitute sub-optimum 
habitat, high in head basins and on valley walls as if some 
"lethal agency" advancing up the valleys had not yet reached the 
more inaccessible parts of some. It is apparent that earlier 
parties have missed birds, and that likely valleys, both in the 
Milford watershed and elsewhere, must be revisited and searched 
using recently-developed techniques. It is possible, too, that 
the total population is a little greater than previously ‘hought. 
However, I doubt that more than twenty birds exist in the Milford 
watershed. 


It is most important that we should determine when the next 
booming season starts so that we might capitalize on the situation 
in which females are attracted to specific points, possibly our 
only means of capturing females. If early accounts are reliable, 
the next booming season may not be for two or more years. 


Survival of the kakapo - if its fate is not already sealed - 
would seem to depend entirely upon our success in bringing together 
the few scattered remnants, in an environment free from the many 
and varied exotic carnivores and herbivores which now constitute 
an integral part of all mainland ecosystems. 
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THE INTERNATIONAL SYMPOSIUM ON THE 
CONSERVATION OF MARINE BIRDS 1975 


G. R.Williams 


From May 13-15 inclusive the subject of conservation of marine 
birds (with particular emphasis on those of northern North America) 
was held at Seattle, Washington under the auspices of the Natural 
Resources Foundation of America, the Audubon Society and the U.S. 
Fish and Wildlife Service - and others. Although the majority of 
the 120 delegates attending were from the United States and Canada, 
care had been taken by the very efficient organisers to ensure 
that there was also representation from Europe (Britain, Norway, 
Denmark, Sweden,etc.) as well as from Chile and New Zealand. (An 
Australian delegate was also invited but was unable to attend). 

In addition, there were one or two contributions from scientists 
who had spent some time in the study of the birds of Antarctica. 


Approximately 50 papers were given during the course of the 
Symposium and these were supplemented by various introductory 
addresses and discussion periods. There was also an evening of 
films about marine birds (one of which was "Adams Island" - our 
own New Zealand Wildlife film, which was received with considerable 
acclaim). Finally, for those who still had the stamina, full day 
excursions -— on shore and on sea — had been arranged so that 
delegates could actually see some birds during almost a week's 
imprisonment in the hotel in which the conference was held. 


The conference was suitably opened by such important people 
as the Directors of the Natural Resources Council of America and 
of the U.S. Fish and Wildlife Service and the Assistant Secretary, 
U.S. Department of the Interior. After that, business began in 
earnest with sessions beginning at 8.430 in the morning and running 
through to about 6 p.m. 


The first day was devoted to a discussion of the marine 
environment of birds and the status of various marine bird 
populations in the Northern Pacific - generally in the area of the 
Bering Sea, the Chukchi Sea, the Aleutian Islands and the north- 
western coast of North America. Perhaps the two most notable 
papers on these themes were the one given by Dr M.P. Ashmole of the 
University of Edinburgh on a general survey of the marine environ- 
ment of birds and the one summarising the session on the status of 
marine bird populations which was given by Dr D.N. Nettleship of 
the Canadian Wildlife Service. Apart from Dr Ashmole's paper, 
the main emphasis of the first day's proceedings was on an area 
about as far away from New Zealand geographically as it is possible 
to get. However, as many of our trans-equatorial migrants - 
especially petrels - spend our winter in this area, there was 
nevertheless a considerable amount of interest as far as the New 
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az2ealand marine avifauna is concerned. 


The second day also dealt with two major themes: - the biology 
and ecology of marine birds in the north and the conflicts between 
the conservation of marine birds and the uses of other resources. 
Of major interest to Southern Hemisphere delegates were those 
papers dealing with the consequences of prospecting for petroch- 
emicals on the continental shelf; if oil prospecting ever achieved 
any significant success in New Zealand seas we would be able to 
learn with great advantage from the experience North Americans have 


had in recent years. Some attention was also given to the effects 
on marine birds of such factors as commerical fishing, introduced 
mammals and forestry. There was also a paper on the social and 


economic values of marine birds and another on their impact on 
commercial fishing (an example of tit-—for-tat). 


The third day again dealt with two themes: - programmes and 
authorities relating to marine bird conservation and the 
conservation of marine birds in other lands. The first session 
was concerned mainly with outlining legislation and other measures 
taken to protect marine birds and was notable for having a 
contribution on the programmes of the petroleum industry that are 
related to conservation of marine species. This was given by 
K.G. Hay of the American Petroleum Institute. One interesting 
point that I particularly remember from this session is that about 
five years ago it cost the relevant conservation agency approxim- 
ately $900 per bird for rehabilitation from oil damage, after which 
there was still a mortality rate of approximately 94%. More 
recently, by using a new cleaning compound called "Polycomplex A. 
11" the cost has been reduced to about $15 per bird, witha 
mortality rate after release of 60%. In spite of this remarkable 
reduction one is still left with the nagging question "Is 
rehabilitation on a large scale worthwhile or even practical under 
such circumstances?" 


The final session of the congress on the conservation of 
marine birds in other lands drew contributions, not only from the 
New Zealand representative, but from Dr W.J. Sladen of Johns 
Hopkins University who spoke on Antarctica, Dr W.R.P. Bourne of 
the University of Aberdeen who spoke on the western European 
problem, Dr Finn Salomonsen of the University Zoological Museum, 
Copenhagen who spoke on the situation in Denmark and Greenland, and 
Dr Hiner Braun of the University of Tromso, Norway who dealt with 
the problems in his own country. This session was then summarised 
by Dr J.J. Hickey of the University of Wisconsin; and the final 
part of the symposium came to a majestic, if slightly protracted 
close, in a total summary delivered by Dr Ian Nisbet of the 
Audubon Society, Massachusetts. 





There were two other functions associated with the symposium: 
a full day's discussion on 12 May on "The Outer Continental Shelf 
Bnergy Programme" which dealt mainly with the problems arising from 
the exploitation of the continental shelf for petrochemicals. 


Among the contributions were those on the methods of making censuses, 


the mapping of sea bird colonies, the population dynamics of sea- 
birds, and migration. The other function was on a much lighter 
note and was the so called "banquet" and "mixer" held on the night 
following the session I have just described. This was one of the 
occasions when, according to long tradition, (well-supported by 
those who attend such conferences) not only are acquaintances and 


J3 

















friendships renewed but "more significant work is done than during 
the official. conference. itsaif.” 


To sum up the conference: I feel it was well worthwhile; 
firstly, because of the many valuable contacts that were made, or 
re-made; secondly, because I was able to obtain at first hand an 
assessment of the high opinion held overseas of work being done 
by the New Zealand Wildlife Service, as.far as seabird research 
and conservation is concerned; thirdly, because I obtained some 
information which may allow worthwhile modifications to be made to 
the Australasian seabird mapping scheme; fourthly, because of 
increased personal knowledge of the up-to-date Northern Hemisphere 
Situation of many of our trans-equatorial migrants; and fifthly, 
because of the insight I now have of the possible consequences of 
increased prospecting and exploitation of petrochemicals around 
the New Zealand continental shelf. Should this increase occur, 
it should be possible for the Wildlife Service, and for Government, 
to make use of the experience already gained at such high cost in 
North America and North Sea regions, so forestalling many of the 
unfortunate consequences that come from exploitation of the seabed. 


On a more mundane note I also learned (or more accurately, 
since it was one thing I did know beforehand, I had again brought 
forcibly home to me) how important it is at such conferences to 
have efficient - even brutal - chairmen. Too often speakers were 
allowed to drone on into other people's time (which was the result 
of bad planning on their part,anyhow); and too often tables were 
so monstrous and so complicated and so packed, with information in 
small type, that even those in the first few rows needed 
microscopes to read them, and those further back would have had to 
have telescopes as well. But - mercifully - there were few "plane 
ticket" contributions. 
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SCIENTIFIC NAMES AND INDEX TO SPECIES 


Pisces 


Salmon, Atlantic (Salmo salar), 6. 
Trout, brown (Salmo trutta), 7. 
rainbow (S. gairdneri), 7. 


Reptilia 
Tuatara (Sphenodon punctatus), 54. 
Aves 


Albatross, wandering (Diomedea_exulans), 54. 
Duck, grey (Anas superciliosa superciliosa), 16. 
dleria 


Fernbird, Snares (Bow punctata caudata), 34, 36. 
Gull, red-billed (Larus novaehollandiae scopulinus), 23. 
Harrier, Australasian (Circus - = gouldi), 13. 


Kakapo (Strigops habroptilus), ; 





Kiwi (Apteryx spp.), : 

Mallard (Anas platyrhynchos), 17. 

Mollymawk, yellow-nosed (Diomedea chlororhynchus),54. 

Petrel, black (Procellaria parkinsoni), 37. 

Robin, South Island (Petroica australis australis), 26. 

Shearwater, sooty (Puffinus griseus), 45. 

Shelduck, paradise (Tadorna variegata), 10. 

Shoveler, New Zealand (Anas rhynchotis variegata), 14. 

Swan, black (Cygnus atratus), 19. 

Takahe (Notornis mantelli), 55. 

Tit, black (Petroica macrocephala dannefaerdi), 32. 
South Island (P. m. macrocephala), 34. 


Mammalia 


Cat (Felis eatus), 13, 27, 33 

Chamois (Rupicapra rupicapra), 42. 

Deer, red (Cervus ela faa 42, 

Ferret (Mustela utvorius), 27. 

Hedgehog (Erinaceus europaeus), 27. 

Mouse (Mus musculus), : P 

Possum, Australian (Trichosurus vulpecula), 42. 

Rat, Polynesian (Rattus exulans), Tro qe. 
ship (R. rattus), ‘ ‘ 

Stoat (Mustela erminea), 27, 41, 42. 

Weasel (M. nivalus), 27, 55. 
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